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abstract  D 

ittca  eeh  store  large  quantities  of  analog  nap  pro- 
ift’a; 'Ofiapaet*:  son vole tile  format.  'Interfacing  then  to 
provides  a  portable,  rugged  naans  of  access- 
S®i^ai»:;'-iwoi^ii6n..  This  new  technology  has  nany 

^storage£  navigation, 

aNlai-. Of  video  discs  with  a  pro- 


»  videh  .#Mfca;  pemanently  store  larg 
ptfMtt'  a  -deefcod  known  as  eptical'-reeordin 

infemation  is  con' 
Hdeo  algMl  a«d  recorded  onto  video  tape 
Id^dNfipfr  than  burning  pit 

Finally,  the  naster  disc  serve, 
standing  «i*  multiple  copies  of  itself  ont 
real  the  4Ak§,  the  plastic  disc  is  insert 
ldeo  ' -dMf »  The  disc  la  rapidl 

jen.ipiyer.  laser  bean  -shines  on  Its  reflee 
IliKlir  reflected  hack  to  a  photodiode 


plastic  diso®  art  quit*  durable,  and  handle  like  ordi- 
phooograph  records.  Unlike  magnetic  tape  or  video  tape, 
any  information  on  the  diae  is  accessible  in  a  few  seconds 
or  less.  Also,  unlike  magnetic  tapes  or  magnetic  disks,  they 
WN»  not  affected  by  nagnetic  interference,  or  reader  head 
riNtitl ho*  due  to  dust  buildup.  For  this  reason  video  discs 
^Mjkould' ;.^»»t  longer  In  storage  than  nagnetic  media.  They  take 
up  little  space,  and  nay  be  stored  in  the  sane  manner  a a 
phonograph  records.  Evan  the  video  disc/microcomputer  combi¬ 
nation  can  fit  on  a  table  top.  Thus,  video  disc  systems  can 
operate  ia  cramped,  dirty  environments.  Their  major  disad¬ 
vantage  is  that  they  are  uneraaable.  Once  the  pattern  of 
pile  Jp  set  on  the  disc  surface,  it  cannot  be  altered  and 
died  again,  however,  this  will  change  when  new  erasable 
video  disoa  become  commercially  available  in  1984. 


anything  that  can  be  put  on  video  tape  can  be  put  onto  video 
dike  (McClain,  1985).  This  Includes  digital  data,  as  well  as 
ai^ii  products  like  still  photographs,  movies,  video  tape, 
drawinps,  and  maps.  Light,  1983  offers  an  estimate  of  digi¬ 
tal  amp  data  storage  using  this  new  technology.  This  paper 
concerns  itself  with  analog  map  storage  on  video  disc.  It 
fftrit  describes  the  major  hardware  and  software  considera¬ 
tions  for  utilising  video  discs  in  mapping.  It  then  lists 
ygdjimfelal  mapping  applications  of  video  discs.  Finally,  it 
describes  work  USAETL  is  doing  in  this  field. 


sm*xae  map*  ot  yideo  discs 

to  video  disc  using  p re¬ 
ar  videotaping*  The  map  is  first  placed 
A  video  or  movie  oamere  is  then 
tfca.AftP  thromth  a  computer  controlled  sequence, 
of  the  map  os  individual  photo  or  video 
smne  way  aerial  photogrephs  are  taken 
A  maotftr  Video  tape  is  made  of  these 
is  used  to  make  the  video  disc  master, 
dine  balds  up  to  54,000  frames  per  side,  or 
for  d  two-sided  disc.  Each  individual  frame 
Lfiedty  a  frame  number,  much  like  the  pege  number 
the  video  disc  may  be  thought  of  as  an 
mbps. 


of  frames  needed  to  cover  a  map  depends 
ptrittoters  (Levine,  1983): 


on 


_ _  represents  the  area  of  the  map  covered 

Unfortunately,  the  video  signal  from  the 
viiie  dice  displays  a  high  resolution  seene  (the  map)  on  a 
evolution  television  screen,  typically  of  525  raster 
(€aldwell,198l)«  A*  the  earners  covers  a  wider  area  of 
eurtpin  point  is  reached  where  nap  detail  becomes 
to  reed  on  the  television  screen  (Wong  and 
19TU).  Thus,  as  frame  size  is  increased,  less 
fire  needed  to  completely  cover  the  map.  However,  at 
f  map  detail  becomes  unreadable.  Likewise,  as 
a  is  decreased,  nap  detail  becomes  quite  clear  on 
screen*  let,  many  more  frames  are  required  to 
key  ii  to  find  a  frame  size  covering  a 
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of  triii  while  still  show inf  sn  acceptable 
nil.  Determining  this  can  be  very  diffi- 


Ipp-Thla  represents  the  amount  of  overlap 
$*&«■#*•  This  is  used  in  the  panning  or 
:,#|§nribed  billow.  The  camera  typically 
# ;  north** south ,  bast-west  direction.  The 
IP  these  directions  only.  However,  the 
%  bvb^lsp  frames  in  diagonal  directions  of 
st,  or  southeast-northwest .  As  overlap 
iilS;JNfe  number  of  frames  needed  to  cover  a 


This  relates  to  different  scales  of 
ttely  cover  the  map.  A  single  map  can  be 
bite  frame  size.  This  would  result  in 
£k '  shale  being  need  in  the  zoom  feature 
level a  increases,  so  does 
bimpitfsd  to  completely  cover  a  map. 

l^jlrltiiiT^n  process,  there  is  much  con- 
$pK-pfmr  maps  may  be  stored  on  a  video 

iMi^^|^&ai(£a)^in,  aize”ri"s 
p  ^$0,000  scale.  If 

3#3<H>  frames 
W  echt#?#::  hemee* .  to  cover 


ffcffSM 


factor  Is  the  hardware  interfaced  with  the  video 
W* ,r'j| '  ■ interactive  video  disc  system  could 


*  Ose  or  more  video  disc  players. 

5  ejbit  or  16- bit  microcomputer. 

^pMl^lOjPpy.  disk  drives. 

■^’liie  bard  Winchester  type  disk  drive. 

frame  storage  buffers.  . 

■  •1 fCpch  panel  Controlled  television  monitor. 

third  consideration  is  software  written  for  this  system, 
i  . bCf taiire  locates  Individual  fraaea  by  finding  their 
.:^C;tl1|iO:-dirac,  and  displaying  each  frame  on 
basically  where  the  role  of  the  video 
ttNi  role  of  the  hardware/software  begins, 
software  this  system  could  do  the  fol- 


s»h  panel  control,  the  operator  could 
Ch  a  general  map  of  an  area.  The  corn- 
different  levels  of  frames  off  the 
K  that  area.  The  doom  effect  will  be 

» tending  ear  the  number  of  levels  built 
Mpe  end  amount  of  overlap  among 
rMm-  frame*  come  to  xooming  on 


llfiill*  Since  the  map  is  a  video  signal, 
techniques  could  be  applied  to  it.  The 
ft- "mil?  taper  bant  features  and  suppress 
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fliownt-  Computer  graphics  pro- 
would  allow  placement  of  a  wide 
rof^F^gure  2  shows  a  touch 
Hi  bhbfcod  of  a  aap  f race  fro*  the 
rnaed'  Only  touch  the  menu,  point  to 
goy  gad  it  will  autoaatically  appear 
ii  Screen  positions  of  these  syabols 
disks.  Thus,  whenever  a  particular 
avering  it  would  be  automatl- 


— .  Precision  filaing  of  the  maps 
*odeling  their  geographic 
hh*  operator  could  call  up  a  frame 
and  point  to  a  spot  on 
slteo  calculate  the  point's  geographic 
he  two  oints  would  result  in  a  dis- 
The  operator  could  also 
inputting  their  geographic 

'lp m  **m>  discs 


csuld  find  uses  in  many 

sad  d«ci- 

advantage  of  video 
mmmmmmi  information.  A 
'  l§*dth*nb©  considerations  of 


greater  flexi- 
fUfc;-  library.  Graphics 
as  military  unit  sym- 
‘  map  stored  on 
a  minicomputer 
and  advanced 
n  data,  can  be 


Itiflj-  flap  product  listings 
pa  per  catalogs.  By 
“  IPl^Ppuf^tiua  video  disc  system, 
v  -tflf  Ideating  map  produots  could  be 
*$$*--- he  ;#le*ed  00  the  oounter  at  a 
*•  user  could  point  to  a  point  on  a 
IM*  }d«dh  panel  controlled  video 
id  than  display  examples 
ara a.  A  current  aap  listing 
fj»  by  the  microcomputer.  Updated  video 
i.  Just  like  updated  aap  catalogs. 

Video  disc  systems  could  duplicate 
Hsstic  overlays  and  light  tables. 


the  displayed  nap.  A  good  example  is 
k  lines  above  cluttered  cultural 


mm 
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terrai.i  analysis  saps,  land  use  maps,  and  color 
be  put  on  the  disc  through  precision 
“1§  operator  oould  than  overlay  then  on  the  televi- 
ddm  using  frsae  buffers.  All  materials'  would 
#P oar  they  used  identical  map  projections  and 
IttiijiSes*  Thus,  one  could  create  individually 
y§|§p(hies  by  (Hilling  the  proper  frames  off  the 
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lid-  Video  disc  systems  also  could  serve  as 
tonal  tool  for  teaching  map  reading.  Specific 

*  could  be  brought  up  onto  the  screen,  and 
--1—  'V,,.by  the  microcomputer  to  perform  different 

^  hhf  f^hios.  For  example,  the  student 

*  -to  fihd  different  symbols,  measure  the  dis- 
#0-  different  points,  or  describe  different 
f  Oh  their  contour  lines.  This  method  would 
0  the  computer  could  pace  the  student  through 

,4bhre^  student's  progess.  In 
tSould  also  Save  in  materials  costs,  since 
dt-SCNi 'Store'  all  maps  needed  for  the  course. 

XfffiUl  Views  Storaf -  High  quality  perspec- 
presently  only  ’  be  generated  by  mini 

serve  as  a  sto- 
.  these  'sesdes.  For  exaaiple,  these  views  could 
points  in  a  geographic  area  and 

disc.  The  operator 
dee  the  joystick  to 
lhiTiiltlriik:-’:  f^^^^^lP^ecttputer  would  display 

_ mmmm  ~  p? » ni  >  t  r  w  .terrain 

•  of  axlmuth )  were 
could  fit 

3gHH$iKf.  SpHfliieiputar  could  also  have 
»||iM$p£  data  'base-  stored  on  hard  aag- 
■  '  ■**  -m . I Oai«f .  tula  data  bfcse,  it 
Viees  f or  anlfspec. 
;ii»ei^i|orfi'  os  video  disc.  TP 

instead  of  using  a 
^H;jill|^e^uld  view  the  same  map  on  a* 
pKlh  spate*  could  also  be  used 
■mu  i ■■lUife*  Such  as  ears,  tanks,  and 
pfefeherated  perspective  .terrain 
<^ers,  sad  films  of  areaues  of  approach  could 
|lp.'lilt  .:ii  sell.  Thus,  the  operator  could 
Jp  IS^i  via  the  video  disc,  before  aotually 

interactive  video  disc  .system  could 
ej»le  phenomena  as  military  movement  or 
^t|e  background  video  map  would  appear  on 
^fpeat  symbol  graphlca  generated  over  it 

_ ^Mfcimiisa  gats*  for  example,  could  show 

mwfmw*-. "ftaweiast  aircraft,  or  units.  The 
i^iftp  information  using  light  pen  or 
ipaar  tfcs  map  la  video  based,  it  oould  be 
iMir '  terminals  an  vehicles,  ships,  or  air- 
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Since  naps  on  a  television  screen  are  a  new  medium  of  map 
display,  some  research  is  needed  into  the  graphic  design  of 
map  products  to  best  take  advantage  of  this  technology. 
Therefore,  USAETL  has  undertaken  a  graphic  design  study  to 
develop  standards  and  recommendations  for  putting  symbology 
on  a  map  to  appear  with  maximum  clarity  on  the  television 
monitor*  This  research  will  heir  create  better  map  graphics 
for  use  with  video  technology.  USAETL  is  also  looking  at 
integrating  perspective  terrain  views  with  maps  and  imagery 
on  video  discs. 


CONCLUSION 

Utilizing  video  disc  technology  for  mapping  applications 
requires  a  knowledge  of  the  many  hardware  and  software  limi¬ 
tations  of  video  discs,  video  display  equipment,  and  the 
microcomputers  that  control  them.  Unfortunately,  research  in 
this  field  is  scattered  among  many  academic,  commerical  and 
government  organizations.  Guiding  literature  on  the  subject 
is  almost  nonexistent.  Video  discs,  however,  have  great 
potential  for  mapping.  Their  great  capacity  to  hold  maps, 
graphics,  and  imagery  solves  the  major  problem  of  where  to 
store  large  quantities  of  paper  materials.  They  can  be 
integrated  into  a  rugged,  compact,  stand  alone  system  for 
almost  any  application  the  map  user  might  want. 
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